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1. EXECUTIVE SUMMARY

Raytheon

* Process for fabrication of moly tips has been perfected.

* Current densities of .5 amp/cm 2 on 95 K pixel array.

• Lifetime--many hours, days at reduced current.

* Modulation voltage--40 volts.

* Initial design for PEA cavity triode complete.

Cornell

* Fabricated new cone-shaped grid structure for PEA
cathode; this is a self-aligned sub-micron-size grid
electrode.

• Hired and trained postdoctoral fellow; he completed his
first successful fabrication run.

* Presented paper at IEDM 1991.

Ir. MILESTONES STATUS

No milestones in this quarter.

IZ. TECHNICAL PROGRESS

Raytheon

Improvement in the tip fabrication process and the

investigation of burn-in and test procedures have been the

focus for the first three months of the contract.

The process development and improvement was an

extension of internally funded work for flat panel displays.

The mask set used was from this-work. Since the basic tip
process is not the limit to high frequency operation, using
this mask set let us start work immediately. A variety of
problems have been overcome or alleviated. These include
gate/cathode leakage, tip height relative to the gate metal,
yield, and cracking at metalization crossovers.



The burn-in and test of the tips also improved. A new

hire (Ph.D level) is working full-time in this area. We

also have a new fully instrumented test stand that includes

bakeout capabilities, a turbo and vac-ion pumps, a residual

gas analyzer, power supplies and other electronics. Bakeout

and turn-on schedules have been developed that improve the

PEA emission.

The mask set in use does not have a fully dense set of

emitters. It is divided into pixels and has a packing

density of about 12 percent. By measuring the total current

and correcting for the packing density, a scaled current

density can be calculated. The maximum current density we
2

have attained is .5 A/cm2 . At slightly lower current

densities we have run the PEA cathode for many hours. The

modulation voltage is about 40 volts and the anode voltage

has been as high as 5 kV, while typically the tips are run

at 2 kV. Some initial frequency measurements were

performed. The capacitance of the test stand limited the

maximum frequency to under one megahertz. We plan to add

high frequency cabling to the stand.

The initial design for a cavity triode that uses an PEA

cathode is complete, and the PEA cathode has been designed.

The layout of this mask should be done in January with

fabrication starting in February
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V. PROBLEM AREAS

The original ring emitter discussed in the proposal had

a limited lifetime. This led us to a design we call a

Owing" structure. It is a vertical circular edge emitter.

The process development has been slower than expected. We

have not been able to make the structures as desired. We

plan to continue this effort near-term over the next three

months. Depending upon the results, we may decide to

discontinue the effort and concentrate only on the tips.

VI. VISITS AND TECHNICAL PRESENTATIONS

Cornell University made a presentation at the 1991 IEDM

meeting in Washington D.C., December 8-11. The latest

results on the fabrication of the FEA cathodes

was presented.
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JEG:9010:92:018

Defense Advanced Research Projects Agency
Contracts Management Office
3701 North Fairfax Dr., Rm. 927
Arlington, VA 22203-1714

Attention: Mr. Donald Sharkus

Subject: Contract No. MDA972-91-C-0032

Reference: CLIN C-2, Item 0002AA

Dear Mr. Sharkus:

Raytheon Company, Research Division, is pleased to submit
herewith the First Quarterly Report for the subject contract.
This report has been prepared in accordance with the referenced
line item as annotated by technical discussions with Dr. B. Hui.
This report covers the period from 16 September through 31
December 1991.

If you should have any questions, please contact the undersigned
at (617) 860-3134.

Sincerely yours,

/ John E. Greene, Jr.
Contract Specialist

cc: Defense Advanced Research Projects Agency
Attn: Dr. Bertram H. Hui, DARPA/DSO
(1 copy)

Attn: Ms. Claire P. Ricaurte, DARPA/DSO
(1 copy)

Attn: OASB Library
(1 copy)

Defense Technical Information Center
Building 5, Cameron Station
Attn: Selections
Alexandria, VA 22304
(2 copies)

Dr. A. Palevsky


